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A BOOKE OF THE 
making and vſe of a Staffe,newly inuen- 
ted by the Author, called the 


Familiar Staffe. 


As well for that it may be made vſually and 


familiarlie to walke with, as for that ir performeth 
the Geomerrical nienſurations of all Altitudes,Longitudes, Latitudes, 
Diſtances and Profundities: as many mylcs of, as the cye may 
well ſce and difcerne: moſt ſpeedily, exaQtly and fami- 
liarly without any maner of Arithmeticall calcu- 
lation,ealily to be learned and | 
ſed,cuen bythe valenter 


Newlie com piled ,and atthis time publiſhed for the 
ſpeciall helpe of ſhooting in great Ordinance, and other millitaric 
feruices,and may as well beim the ingenious, for mea- 
ſuring of land, and toa numberof other good purpoſes, 
both Geometricall and Aftronomicall: 
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the ſame well willer to the 
or- 
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To the Right Honourable Sir Fraunces 
Knolles Knight, Treaſurer of her Maicſties Houſe-. 
© © hold,andother Highneſſe moſt Honou- 
rablepriuie Counſel, R 


thematikes nubliſhed my-late booke of the 
[2] Marhematicall Jewell, dedicated euen of meere > 
duety, vnto the right Honourable Lord Bur- 
leigh, Lord high treaſurer of England, whom 
\| from theaboundance of my hart | can not bur 
with your Honours ond incor; as a Myrror 
WT 4 of luſtice and pietic, a Patterne of truce Honour 
and Nobilitie,not 9 hymns againe, butduring life, in all my 
good ations to remember.. Yet not long after eſpying my yeares to 
run on, the world to lip away by me,whiles I was occupied in theſe 
ſtudics that brought nothing butdelight: and withall remembring 
the example of the ſilly Graſhopper, and the ſaying mow ſemper erit 
eftas. I began in maner to droupe and languiſh, as oneout of hope, 
and cuen ypon PE Ng to grue them ouer, or to attend them ar 
more leaſure, which of all thinges thoſe ſtudies may not like becauſe 
_ rather more earneſtly require a mans whole indeuour, Sticking 
faſt in this mammering of diſpaire, your Honour beyond all cx- 
ſpeRation or cogitation of —_— forth of the poore coun- 
trie Cabin where obſ{; I larked, into your more open preſence, 
and there ſo adorned and beautified me eo Honourable cur- 
reſies and fauour, ſorxenoumed my nameat/the Court amongſt = 
ſons of high regard, and (not content therewith ) withont any leaſt 
defartof mine, of purpoſe, as I takeit, to me to proceed: 
thereby not alitle ying your Honours hidden skill and ſecret 
good will tothe Mathematicke ſciences, moſt liberally beſtowed on 
me a yearely penſion or ſtipend: thar verifying the old Adage: Homes 
alt artes, I was enforced _ to my former Byas, and ſo much the 
more ſtrongly, tothe end that your Honour conceaued opinion of 
me,and fauourable auouchmentsin my behalfe, ſhould not be vrier- 
made yoid, caraeſtly bending thoſe pointes which may moſt m 
clpeor forward Nauigators for their long voyages and new diſcoue- 
rics being now almoſt prepared and in point, to furniſh them with - 
ſuch familiar inſtruments and precepts, iog no leſſe facilitic 
then this treatiſe doth, that them ſelues ſhall bee able to ſtren 


thcir owne nauigations, in whatſocuer arte may aſliſt them; But left 
A 2 in 


—  — CO nr EN 
. ae ay <0 


a_.. 


' The Epiſtle Dedicatorie. BE. 
dg | | in the meane time whiles I am thus buſied; even to the vttermoſt of 
þ thatleafure which this diuers world alloweth me, 1 ſhould be thought. ) 
to ſleepe of your Honour, of whom I haue beene ſo many waics fa- | 
——_ incyted, 1 could not but exat ſo much internuſſion from 
thoſe waightic ations, as to ſecke about in my Mathcmaticke 
ſtorchouſe, for ſome ready preſent wherewith I mightthe whiles 
ſhew my ſelfe broad'waking ynto your H. And all ſodeinly as 1 was 
roſling and ſeeking, me thought I hard the freſh ſound in mine cares 
of the peece of Ordmance I faw your H, ſhoote offat Greyes this laſt 
fommer. Thercupon I:ſought no further , but ſeeing your H, both 
by your honourable office and courſe of yeares to carry a ftaffe, with 
thatconceite bent my head wholy to metamorphoſe that inſtrumene 
which by chauncel then ſhewed vato your H, & othersthere: ynto a 
Y G Mathemarical! ſtaffe, fit for ſo noble atmind asyour H.hath, euen fro 
J a your firſt knighthood, wonnein the field,hetherto carricd, and dayly 
T1 9 r—_ - expreſſerh, by di uers ſuch noble and marnall exerciſes, And tlie ſame 
—_ _ ſtaffe cleane void of all loftic floriſhes,ſfinguler eaſie to be conceiued, 
5 - cuen for the ynlettered, to learne and worke by, without any/man=- 
ner of arithmeticall calcylation, although 1 know your H. moſt a- 
boundantly farreto exceede any ordinary Arithmetician, and not dc- 
uoid of ſome partes Gcometricall, Which ſtaffe, as cffeftually framed: 
as my ſelfe and my man (whom purpoſly to forward theſe aQtions, I 
| hauecuer ſince your Honours faide liberalitic beſtowed, retained) 
cold without any firſt patterne contriue: I moſt humbly preſent to 
your H, together with thistreatiſe of the vſe thereof, beſecching God: 
wo proſper your H, in all y6ur, honourable ations. 


Your Honours mit humble at command, 


Iohn Blagrauc, 
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Heere beginneth the Booke of the readie,ca- 
mW gps vſe of this new Inftru- 


enc,callcd the 
FAMILIAR STAFFE. 


CHAPTER, 1, 


What monedebe Author at this time to publiſh ſo much of this 
Hfromes and bis vſe,as be now ſerreth forth, 


d_ RS ; © tote er He enentnn 


place of 
a | RE enlerinh knight, 


| toned pw the Countie of 
 Oxenford mn 
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Thevſeof the 


that was there 
bleneſſe,from the then late deſperate 


Poztingale. - | _ 
At this time aftcr his 1.and his ſayd ſorme and beye 
each of them ſhot, J being at hand, was demanded a car 
o2 two of acting the diſtance of the marke wherto they ; 
And the ſapde Sir William Knolles was alſo verie deſirous 


himſelfc might learne ſkill 


inquiſitine of me,in what time 


ſoneraign 
.whome God graunt long fo 
alſo what no ſmall 


Lengitudes, c P2ofumdities,ſome by 
e by the Trig6,ſome by the Croſſe Staffe, 
tons by the Cy2ce ome by the Qnenyante fun bp the bare 


Familiar Staff 


bare rule 
ent en reap darn mor armon 


3 


without 
metike. Ed trthe ban Gar OEn 
be had: wo Aurrys. wept anda ene 
ſuch buſie times, when the buzzing of dangerous 
monglf the multitude, ſhall b:ing the beſt learned and ſkilfull 
man out ofhis mumbers : beſides the number of p:eceptes 
ſo totle ſome, the 
Upon al theſe tuft occaſions J was in dzawen 
at this time to bend the fabzication and vſe of this ſo noble i 
ffrunnent wholie vpon theſe cauſes, which J had fo2 thzee 03 
foure peeres befoze determined to haue publiſhed in a moze 
fozte, almoſt as generall foz a munber of matters of 
my Jewel is fo2 matters of Aftronomie, Cof- 
mographie and Naugation, which J yet meane to doe, but 
that J dare make no moze p2zomiſes in pzint,vntill J hane - 
nithed the ſecond part of my Jewell,fo often ſince required at 

at my hand, being flue yeres paſt : which pet this buſie wozld 
kereth me rot to bying fx although I contend to loſe no 
manner of time. 


- —_ 


Chap 2, 2, 


Of the imper fefti9s of the Croſſe ſtaffe celled by Gemma Fri- 
fius, Baculus Geometricus, nd bow much this Familiar 


\ ſhaffe exceedeth it and all orber Inſtrumentes hitherto 
deniſed to like purpoſes, both for ſufficiency and facillity. 


FD: that J haye bene acquainted with dierſe willing wits 

eſtrous of knowledge, wanting the rudiments of Geo- 
ts reds thee de cnied 6 made chat tac 
inſtruments as might be ſubiect to feweſt erro2s and abſur- 


+ md” 2 Ms 
- 


—— 


oe 


- poung paactiſers, to waſte this Cap, foz their gud, to aſſirre 


4 Theſe of the 


and that altogether, becauſe it yeldeth his vie with that fa- | 
cillity, though but in matters at hand. Fo2 which cauſe, 
I thought godenen of zeal? and god will to all ſuch willinge 


themhow weake and to fnall purpoſe the croſle ſtaffe is , in 
reſpect to be implopedin any weighty ſeruice, fcarce doing a- 
ny thing well, and that not-much abore a bowe ſhate of, 
whereas this mp faumlliar ſtafte ſhail perfozme themno leſſe 
exact at a mile, 2, 02 3. diltante, if the marke bee ſuche that 
the ele map cary it ſtrongly. 

There haue bene from tune to time beſids the crolle ſtaffe 
diuerſe other inſtruments, deuiſed foz theſe kindes of ſeruiſa- 
ble meſurations,as in the Cap. befoze J mentioned:ef which 
the Geometricall quadzate was thought to be the belf, as it 
ſeemeth to me by G. Frilius, who often vpb2apdeth the ſame: 
quadzate with his ſtaffe, when he hadin as uwch cg 
be docn, reduced the crolle ltafke to all perfection, 
then tolacke no ſaping cuen at the 
traunce to the vſe of it, lib, de radio aſtro,& Geomert, cor 
5- Duimenſonibus longicudiaum altit, latir. & diſtantaz 
rumantecellit radius reliquainſtrumenta ad fimilem y- 
ſum excogitara facillicatem. habens longe maiorem & 
copiam, But bp G.Friſins godfauour, I ſce no catifb why 
it ſhould carry any of thoſe commendations, maze then fo2 
the facility in vſe, and fo2 this, wilagke no better iudge then 
him ſcife. #02 in taking of analtitude, which is ſimply the 
beſt thing-tt can doe, tfthe ſfaffebenct directed lenell with 
the hazrizon, then cannot the crolſe bee parallell to the vp- 
right, and therefoze bzeedcth erroz as him ſelfe confeleth in 


the ſame 5, Cap, ſaying; Vnum a paucis no:atam intolle. 
rabiles induciterrores, St quidem Radius in dimenſio- 


nibus per diretamiineam, & quaſi at norman. iendere 
debet verſus lineam quam metiri {tatuimus, (ue, ea ft 


 loneitudinis five Jaticudinis, what can a man aske moe 


then dircct confeſſion, pet after he ſapeth againe by way of a- 


- uvidance 1 Ml nd Neque verert de bes paruum 


Tnorma 


ſts mi ooo agen IPD 


FamiiliarStaffe | 3 


a norm deflexum qui nullum; inducere pore ft errorem 
ſenſu percepribilem, t by his fanour againe though a 


we hal 
by s 5. Cap, o2the ke i 
hili efſe quantum dittes are menſuranda,verum opus.eſt 
diftantia non admodum "ne & > 4% were "—_— 


ſeatfe leyell bya thzedd and; £ a 
——_— I o - Pot in 
re, ſufficit rudius oculi 1n 
tranſuerlis vero,yvi vieredere portet.,. all 
things he couldnet hvide but conclude towards the. cnde of 
his firſt pzactiſes. Cap. 2. Iraque aullain parre ſuperatur 
aſcala Geamer. verum.mulcis modis- ſuper fapera6, quipyple 
radiys,ſcalequoquequzdamet geo! 
ftantierquancomaiorem prebet v umzye you yz 
facil.orem vium and then he had ſapd (0 what, (oz taking 
away his facility, you take awaphis chiefe goodnes. . 
guadzate, he plain Rath nts ore 
quire, being wel handled, will do nio2e; as wel n great 
as ſmall viſkances, onely they want the like facillitie in vſe. 
Vea andG, Fr.ſus him ſelfe fo2 all his great boſtes befoze let 
fall was d2tnen cre he ended his booke to ſecke another wape 
GERIATR INISEIAIEIES 
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be doen by Triangles in 


6 Thevſ ofthe.” 


Staffe,as it were bp the haire of the head, with his armes a- 
b:oade, and then is his fo well. boaſted- facillitye quite gone: 
Beſides that, the longeſt parte of pour goodly inftrumente 

ke of the crofſe,, and a ſmall 


of 5. fete length will bee 

of 9.07 1 o.fwte, which nomans 

SS Pan corfe to vſe in that manner without a lad- 

der, the longeſt part will be little aboue 2, fote., aud of that 

length though the facility remained, a man might as eaſetye 
wilde a quadzate. And now conſidering 


that halfe the croſſe 

and ; . quarters of the ſtaffes length, is by this meanes ab- 
tect ado no ble, who would carry all that wood about with 
hmm, ercept the weather were cold. Therefoze to conclude, 
let no man be led away with the faciflity of the Croſſe ſtaffe, 
o2 of any inſtrument, rather let him thinke no pains to great 
that pzodnceth an eracte truth, And where as' G; Friſius 
ſaveth,that his ſtaffe is quzdi ſcala geometrica,J ſap that 
my Dtaffe is not quzdam, but ſumma ſcala geomerrica, 
that be is nobilifiimif crigoni geometrici, Fo? whatmap 
Geometry, whole volumes do teſti- 
fie, and my ſclfe tn another treatiſc of this ſtaffe at ſome other 
time will partely manifeſt. And Jſaythat he ſhalbe quod- | 
dam quadratum Geometricum and quidam radius Geo- 
metricus, andperfo2me the vſe of — moze effectu- 
ally then it perfoameth the quatzates vſe. What ſhould J 
ſay, it is Baculum Catholicon fine ocneralifſ imum , and 
ſhal recompence the tractable facillity of the croſle ;with 
his familiar palpaple vſe, as well n his perfozmance- 
menlarations, as his daily vſage fo2 an o2dinary — 
walking ſfaffe. Foz which cauſe J haue named him Bacu- 


lum Familliare,the Familliar ſaffe. 
0 Gap. 
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Of the framing and faſhioning of this noble i ent. called 
TPO C ys - oft » F051 
ented by this figure 
and A 
rules, 02 narrow boo2des 5, fot 
giewrd : 
C being ſhut: 
ynch and an halfe 
ning ſtaffe 
vfe, let this : 
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as pou will, 
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round holes a2 ſockets of thoſe boltes. You mult hane alſo oz 


. 


Familiar Staffe. || 


Hoy you ſhall in a ſin forte ſet degrees, on the lenell ſide 
of the running ſtaffe, and alſo on bis Graduais', together 
With the points of the gunners quadrant, 


FH A4uing had the inuention and vſe of a geometricall inſfru- 
aged Gen Ka. theſe 
2 7.yeares 
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I: The vle of the 
7, peares, but of much finaller ſize then mp gad wil deſired, 


becauſe J couldneuer conclude with my ſelfe, how to compas 


wi 

call the ſide D \wrem the ay run to 

and ſro)the leuel ide, wag <4 4-1 

far coin 

TI. ba 
t 


Þ 


: 
z 


at 


OS 
z 


5 


b the ſemp 
quantity O 1, deſcribe the ſemy circle 
peuiide the femp circle M K Linto 1 80, degrees, and 
degree into ſire partes at the lcaſt, with blinde notes : 
ſhall alſo on the centre D with thc quantity D 1 deſcribe the 
quad2ante ! G, which you ſhall deuide into : 2, equall partes, 
which are called the 12, pointes of the gamers quadzante,and 


4 


FE 


' FamiliarStaffe. 013 
Staffe pzepared as Chap, & opening it to a ſquare 
angle, (which is doen when the apex of the graduatoz is fixed 
to the pointe 1 ofthe lcuell ſide) place him now on this figure 
his centre D, on the point D of this figure,and ſo conſequent- 
lp 1 vpon 1,G wan G, t-vpon F xc, 


The tipe of graduating this inſtrament,, conmended by the 
eAuthor, to the mgenious matthematicall minded gemle- 
many Maſter eAnuditor Hull, 


yo by a 


. 


ciall line doe cut ane degree aboue L of the ſemicircle M K L, _ 
img er bo OUT. Nene 


* 14 Thevſcofthe | 
3 fide. Warke that tonch point, foz — 
ato:s aper againe to touche , marke that —_ 
the leuel ſide, fo2 2. degrees, from degree to 
of the whole ſemicircle M K L, marking ſtill the touch p 
in the lenell ſide, and pou ſhall finde that the aper will 
that lenell ide ever in the ſemnicircleN IF but when pou 
CE OO JRe ſhall make notes in 
fubdiniſion —_ ———_— 


® 


33 


EH 
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F2 


ting flats of both ſides of this rung Staffe. 
Chap 5. 


How by this Familiar Staffe totrie whether 
be lenell,Wphereon to plant you peice of xm ky EY 


Of lexelling. | Perceinedby ther mall act Je 
needfull to 

rr ta. a priate ome 

LEILED another, leaſt tn her re- 

it make her ſhoate awte: firſt flicke forme wadden pity 


mt Hee aft ene ear. y nyt bas fv 
th2ult into the ground, 'there faſten it, there keepin Bt the 
— taffe on his firſt pinne, turne about the lenel 
ſomewhat wide from the line yotrhaue ſfraincd between 
the two pins, and there in the very like manner place another 


> <a. >, a4 >< Eb. i. 


zecd oz line extended from the ſaid firſt pin by the lcuell ſide 
of 


FamilliStaffe.ar - 15 
Dtaffe,and let the ſme be | rare ret 


awaie,oz lower, 
went Een we 
and A Lthe two thaeds 02 lines erten- 
ded lenell with the Hozizon Þ. the cite 


Chap.6, 


HoW by this Fomilliar Staffe te mount « peece of ordinance by 
pointes of the Gunners quadrate, 


P-JAutng by the laff chap.levelled the ground, wherean pour Of mounting 
ozdinance is to be planted, next followeth to know how to 

—— — — — ——— 
CE hes tas Barter by 
moe then halfe, Then patting his lenell de into the peece 
bp to the verie aper ofthe let it bee holden e- 
nen and leuell, with the bottome 02 ſide ofthe conca- 
A peece levelled at point blanke. 


= 


nitie of the peece,then lifting vp oz weigh- 
ing downe the pecce till the thzeed and 
plummet, 02 phumne rule, hanged out of 
the centre doe reft cuen with the fiduciall 
pon hon. aracmnrwe rp 


your peece (cifuated level with 
Bo2tzonneither meuntedno2 embaſed ante point oz mi- 
nute,but cuen at point blanke,,as they call it. After this, tf the 
peece be eleuated neuer ſo little aboue that lenell, then docth 


Ef HR = Sie "4 PEERS, i 
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16 Thevſeofthe 


and plummet 02 ſhew on ponr grumers 

RE TENN woche erin of the 

araduatoz)to what point o2 minute the peece ts cicuated fo; 

to ſhoote at randon,as they call it,vea,and tf need be,it ſhew- 

eth pou on the vpper ſcale of the graduatoz, the ſame randon 

A peece mounted to thoote at randon, | 

by degrees of the circle, which fo ame thing - Z- 
Ican ſee, might be applied to this purpoſe 


as wel as the gunners points, 


By vyhat meanes a certaine table is to bee made, thereby ts 
knowe bovu ferr any peece vill (hoote at randon, beinge 
mounted to any point of the gunners quadrante, 


] Etnoman thinke + I pzetendto ſhewe the arte of 
ſhooting in great in deedea matter that 
J neuer tooke occaſion ſo much as to thinke of , befoze this 


time, but fo2 that matter, do aduile man to repair vnt9 
Tarcagli2, which isfately engithed by Þ.Cyp tian Lucar,F 


publiſhed, Who hath ſet down diuerſe ſingular conceftes + ob- 
ſcruances about the ſame, only to the end to ſharpen pour taff 
fo2 the fruit of this my wozke following. IJ thought good to 
p2eſent you with this infance. out of Tarrag!ia, which in the 
nert Chapter J meane alſo to applie to mp Staffe.He giueth 
but a glance in his firſt -booke, 1 ,Colloquie, that anie one 
peece being monntedfrom point to point, and minute to mi- 
nute of the giumcrs quadzate,and the randomes 02 diſkances 
in paces of that peece taken at cuerie ſenerallmounting, and 
noted ti a table(bring carefully dealt in)would ſerue to know 
the randoms of any other peece likewiſe elcuated from point 
to point : if you bo but know amie one ſhoot at anie one point 
cicuatcd of that other peece . Foz looke what p2opoztion the 
ſhot of any point of the firff,beareth vnto any other point of 
the ſame peece, Zhe like ſhall the randames of ame two like 
paztes of the ſecond beare one to another, , 
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that the pouder at each ſhoot be like gd + like b 
letof like watght, the peece of one temper, and ach | 
amongſt many other expertments ſingu- 

by him diſcuſſed, which J am not any wap to meddle 
ſhoote, as with like charge hee doth at the ſecond oz third 
being then temperatly hote : And after when the ts ouer hote 
with e beginneth to ſhoote ſhozter againe ; and 


Tartaelia waiteth 
lar wel 


theweth the reaſons 


chm 8, , v1 5 s ; 
Hening made atebleof 1 ndems ro ſore one perce aceer, 8 at 
. tothe precepts in the laſt Chapter. How by this familiar 


ftaffe; ro make the ſame table ſerne for any other prece With- 
out AER EY 


new: fo2 © cnnpiatping Of propor- 
tekeennas Jv wh thelalt chapter, where £101. ; 
to OR the ſame, - 
PO ono arp hppa an had, cer 
bers in ſuch daungerous times, Wherefoze hauing pour 
table made by ſome one peeceerquiftly thot in, and one thote 
| er peece at ſome one point 02 mi- 


centre of the ſtandcrd:. JU Lu 

o2 th2uſt out the leſt lcgge of the ſtanderd, ſo t 
ſide of the rung Laffe 
There welt the ſtanderd faſt WR 
ſkrew, Laſtly, ſeeke the ſaid right lege 


the umbrr of paces ofthe ſhooſe gr, I 


np ag 
Nth Le Ne there 
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FamiliatStaffe. | 
Ft ata venturs at the angle:C B A 
(we arm wit te cet Net Ge tne 


I. 6, Fropo. 10. 


if 4 Wal or Tewer Were to be Pyoyes that you may come 

wnto the baſe of it Without dannger, How by this familiar 

Ap ſpedity to get the height thereof , thereby to make your 
ſtaling s according. 


JE;baueth > es metor Gatto wh Of altiende - *® 
by ſcaling with ladders and ſuch like, then [£208 
ozdinaunce. may pres 17 Bee 
, without dauriger ; it i ſo eaſte and common 


,that J could ſcarſe ſpare 
pin pro Canh en mm ,02 firff introdu- 
ion tothe reſt, Thismy e asinthe 2, chap. I 


pe en ur og the quadzate, manila 
02 02 as 02.4s 

02 as the grumers quadzant': and/in this caſe indifferent to i 
themall, Fo2 if A 


2s Thevſe of che” 


angle, ardapyly theleel ve to pepare,Ming pſhoauitey 
till the line and plummet out of | thegeutre do hange tuſtly on 
\ the 45. deg. 026, are 


ſtannce from pou. Jnſo much that when at any time pou 

4 ſhall by this infframent 02 pa Hartdy Wages the 
| ſue 45. deg. if then you runne and mealure the 

} that tower 02 wall,the ſame ſhall be equall to the height ther 

of, as molt auctho2s affirme , but in very deede it ſhall be lefſe 

then the height by ſomuch gone quarter of degree cameth 

to, as inthe treatiſe of my new Aſtronomical ſfafte nat pet 


extant ſhall appeare+ $a 6d eeumates<-ggpa 


44 ! degrees high, and the ſame ſhall be por 
15ut now. if you willdoe © coolſeſtate tile. then ſet the 
ertreme of the leuell ſide of the ruming ftaffe to pour epe cars 
rying it ſquare to thevpzight,asneere as pou can, the hanging 
\ ſide vpwards and parallell to the wall, and go in 02 out ſo, til 
pou may ſee the toppe of the vp2zight , euen with the toppe of 
te hanging ie, andere thll yo five the iſlam tothe 


tall equaitothe bught thenla, apbettge And f PTY 
the wing in the unddeſt of the hanging fide, and by that bs the 


FamiliarStaffT Sj 
toppe from the extreme of the lenel ſde,then is the diſtance to 
the vpaight double to the height, if at/ a fourth part from the 
centre, then is the diſtance 4. times the hcight ; 4c, Foz ex- 
ample m this figure the runung ſkate ſet at his ſquare angle, 
and carried ſquare to the wall as you ſee; & pou go in 02 out 
till you might ſee the toppe P of the tower R P euen by the ex- 
'treames E and F therehall the diſtance from your ſtanding 
bag yr es arr tyre 
viz. RS, you haue the height deſired, And if yon chuſe your 
ſation ſo that you ſe P by the ertreame E of the leuel ſide aud 
the wing H : andthat H be one 4 part of D F-fran D, then ts 
ES foure times the height Þ $, becauſe DH is foure times in 
'D E; inlike manner H being ſet at haife oz a thirdpart, ec. 


$44" 
_ Chap, 10, 
T the \ Where you dere not come neere the 
yo prbgnin a  }oop brd  ee 
deepe mote or ditch, | ; Prin gbFa 
] W8illfirſt in this Chap. ſhewrwant of 2 by this familiar Of «tirade, 
almoſt of the 


ſtaffe to do this feate after #4 lelnes and.mer 
Croſſe-ſtaffe, which many toqup , wh-well , andin the next 
chap, after his owne faſhion, ar a2 jy may as well be applied 
to a wall oz vpaight appzochable, 4 
Make pour running ffaffe ſet at bis ſqmare angle:and place 
the wing of his hanging lide neere about the middeſt thercof, 
o2 as occaſion ſhall ferue: fixed : then applying pour eye to the 
ertreame of the lcuell ſide , directed right againſt the wall oz 
tower tn mann:r of the laſt chap, chuſing pou a ſtation ſome- 
' wwhatfarrefrom the wal, where from thertreame of the leyell 
| ſide pou may ſee the toppe of the wall, by the ſapd wing befoze 
fircd: which done,then ſhall you place the running ſight of the 
| tenell ſide from his extreame towards the Centre, halfe oz a 
| gnarter, 02 juſt ſo much as the ſapde wing beloze fired in the 
[= OR; 4 Ia _— 
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22 Thevſcofthe gh 
1et this wing alſo be fired. Then chuſe you a ſecondftation 

going in fowards the wall) carrying the inſtrument plyn as 

TIER againe ſee the toppe thereof by both theſe 

fired wings. Laſtly,meaſare the diſtance betweene both poar 
ſtations fo2 the ſame ſhall be epther the whole, the halſe , oz 
quarter of the height of the wall you ſeeke , accozding as you 
did ſet the laſt wing from thertreame of the leuell ſide , epther 
the whole , the halfe, 0: quarter the length of the firſt wing 
from the Centre, adding thereto when pou haue doone the 
height of pour epe aboue the baſe of the vpzight. 
Foz example , Admit you placedthe wing of the hanging 
ſide 120. euen from the centre of the ſtaffe, viz. at H bp 
which at the firſt ſfation- viz M and thertreame -of the leuell 
ſide of pour ſtaffe , viz, E pou ſee the toppe of the wall of the 
tower, viz. P by the viſtailiine E P. That done,then place the 
wing of the lenell ſide E D one halfe of D H (being120, parts 
as is ſavd) viz..60, enen partes from E at 1, and (@&ke pou a 
ſtanding nearer to the tower P R , where you map euen bp 
the winges H and | fi P the toppe thereaf againe viz. at N, 
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then meakuring the diſtance betiwene your atis Man N 
which admit to be 20, fate. J conclude becauſe D H 120, parts 


istwile ſo much as E I 6 pres Qutthrhe ets 
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fromthe toppe tnto the height 02 lewell of: mine eve, vis. Þ 5 
1s twile 20; fate; viz. fo:tiefinte : and ifneede be pou may vſe 


parallel to the 
the other, that pour epe in both ſtations be. ſett nar ea 
that is'to ſay, no higher aboue the baſe inthe one 
inthe other, both which are fowle fanits tobe dfthe 
vp:ght ſhould ſalued with alittle 


: 
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the hanging fide, as in the ſecond Chapter was ſaide , which | 
pour partner may ealely guide whiles he ftapeth theend foz 
pou,eſpectally hauing 


——_ 
une 


__ | 
at the firſt ſtation, by which marke Q pou and your partner 
ealely direct the lcuel ſide of your inſtrument at both ſta- 
tions of one height. Note that whatſoeuer is befaze wait- 
tenof the ſame doth G. Frifius , Chapter ſcuenth 
de Rad. Geo, convert to the latitudes 0 diſtaunces betws 
two markes, towers oz trees, willing you to beare the croſſes 
aſide,and not vpzight, and to take carc that you ftandſquare 
to the latitude asneere as pou can, ſaying, a litle aw2y will 
Fanta wat oy the Cre Safes 7 wile 
= | 
you todo ſo much as a little harme,leſte pou doe a litle moze, 
and then all ſtarke naught, J mean to teach you a bettex 


wap inmp 31, Chapter, 
Chap. 1, 


How by this Familiar Staffe ts performee the laſt Chapter ano« 
ther way, more exaite for long diftaunces, the mort ſafelye 
. 5 to keepe you out of daungerof the ſhorte of the forte, wuhiles 


you are in att 


00, oy 
"Ui 

[J3Itherto we have but as it were bqzrowed the p2ecepts of 
| the Crolle Staffe to fitt the fancy of ſome., who J hope 

Of altitude. yg not deny but that this mp hy 
.. them withnoleſſefacillity, and no great alteration: yet as 
in the laft Chapter J ſapd, my earneſt care of exacte trothes 
will not ſuffer me to aduiſe pou to relye vpon them, foz anye 
altitude abone a bowe ſhoote of, as in the ſecond Chapter I 
touched, foz many cauſes to long here to recite, But i 
e 
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FamiliarStaffe, T 25 


Eannee from pou to the baſe of the-wall oz 
yards, paces, 03 
thoſs reckon on 


on 
—_——— 02 tower, Then ſe what e- 
Lihetawer ae te level. 


e we * , = 4 . 
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26 Theviofche' 


the we theendar? wake A place the wing. {When 


directing the centre of my Qtale, vz.D.to the towze o2 wal, 
I-cauſe my parther to lifte yp the wing of the. hanging ſide, 
vntillit- come directly hetwene.Land the towze top, viz;atH 


then J logke on the Staffc what euen partes I finde between 
the ſighte H andthe centre D,admit J finde eight. Theres 
foze I conclude, that wall oz tower to be eight paces highe, 
which is fozty fote, andin this wozking you thalltake heipe 
if nape-bee of the. qo Hy nrs wb 
follgyuing; «:1} ,-. | TY 
; "| Chap P. I2., 

How you ſhall know by this familiar ftafe,the depth dental 

inſt lenell of your exc;of the baſe of arty tower vnaprochable. 


When the ſawe baſe Z is to be ſens, 


& ads mens hdroccncts FP — OO SD TOY 


map be the aduantage of the groumd whereqn wee 
D make aux ationsthat th lurll for 2e map be much 
aboup the baſe,and then are we not ati on 
the up2ight, iC'it be vnap2 TUADLLL SUES we when 
by the laſt Ch Uc {'4 1oront TOC JAK ff; 
bone the lenell £ vourePe:note then famerngr 


even with jat leriell: and ſo | aſfp 1d it 
came ST — 


the 
yon 


hs En ne a odre that 


uſt turn the cxtreame F of the hanging the ſtaffe 


ioh7y 


wenn ot and fet the wing thereof juſtly betweene the 
wing], and R the bate of the towze, that is to ſap at X asin 
the laſt Chapter you didſet it at H betweene 1 andthe top of 
the towze -P, and the partes of the ſtaffe betweene the cen- 

o tro 


Famillar Staffe; 27 
treD and the wing atX ſhallbe your ff . added 
to the fozmer height 2 5 maketh vp the will height from the 

the 


at where the ground bath no great-aduantage of 
J wouldneuer wiſh youto make two wozkes of 
one, foz if it be lenell with the baſe of the tone it Ch 


matter to lay ydar ſeife downe and wozke- the laſt Cl 
cloſe by the ground: if it be lower then the bale, then place the 
tenell of your epe no mazeaboue it, then that it map direct to 
the baſe: ſuch ke fmall matters he.that conld not o 
p2ouide foz, J would not haue him allowed foz an 

of thele feruces. T2442 208046 $14 $3002 2's BK 
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| Note, thatifyouliſtnot in this wozking to turtie the 
hanging ſide of your ſfaffe downewards, oz that the ground 
willnot admit it to ſinke ſo low as the lenell of your epemar- 
ked on the toe, you may wozke it as well and eaſlly, ke- 


ping the hanging ſide vpwards,m ſuch mancr as in the twen- 
tic fixe Chapter following is taught: and then nuft von keepe 


the centre of the ſkaffe oyer the ſtation N and direct the er- 
treme E of the lenell ſide towardes the tow2e 02 
by the bare inſpection of the: 
the ſan? twentie ſire. C 


"0 
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Thevſeofthe'! 
Tv, of the ſtaffe, ſhewing the depth 
I A theEterhe oe bs het trees 


here the quantitie D X theweth the depth of the polnt-R uv 
der the point $ 5; 2p 01 ARC | 


Tel kyowe the length of Nh Fa A ladder to Dp oner k 
. ditch to the toppe of the wallor tower. 


T He hight ofthe wall tower together with th diaries 

thereoffrom pour ſtation firſt had by the 1 1 ,and : 5.chap- 
ters and helpe ofthe 12, then meaſure from that ſtation direct 
ly towardes the tower till you come at the out ſide ofthe ditch 
where the fate of the ladder mult ſfande , take that meaſure 
out of the keepe the remaine., and then as in 
the 30. chap, ſhall be ſhewed, pzoue with pour lcuell whether 


the foting of the ladder beno higher o2 lower then the baſe of 


the wall, (fit be higher.,then take it out of the height, if lower, 
adde it thereto, and keepe that munber alſo, Nowe ſhall you. 
reckon the firſt kept on! the leucll ſide of your ſkaffe, 
ſet at his ſquare and the ſecond number kept .on ths 
banging ſide, andthere make notes then applying the topnt- 
pciſe 02 any part of the ſtanderd betweene thoſe notes your 
may thereon te-jatth a fticke as they lay , bowe many late 
long pour ladder ſhall he. 

Foz example in the figure of the 1.1, chap. T 6 the fwting 
of the ladder, M the ſation, M T meaſured and taken ont of 
MR leaueth R T the firſt number kept wn ne Symon 
under the leuell of the eye , as WT 025 Rcommethto., 
foze adde it to P S, ſa hane youR'S et weve batt 7 


andthoſe two nuinbers- reckoned on the ſeucralt ſides of 
rumning ſfaffe as is ſayy, and the 
them peildeth pou the Hyporhenula PT w 
be the length of the ſcaling ladder deſired, 


| Chap. I 4. 
" He at any ſtation either by the ſtanderd or running ftaffe by 
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Familliar Staffe. ,& 
7 angie of fete ir joftiosBermncrus any196 nerkga or places 
: ; . A 11:2 34313 34 > tb Fr 
L theme comp2ehended bet weene the viſual line directed © 
Bat if we call the- angle made angle of poſitio 
| two an angle of poſition 
me tmardaemore! pore} on. | of ſtation) 
ogra gots ys ning yr mn oY 
Te ag al molt cat ys fun ao wn 
be taken, the firſt A 


eaſte andfamiliar to. 
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Thevſc of the. 


T.and there with pour centre ſcrew pine , locke pour ſtafte 
2 at that angie "AN: for the fmne is thoangle of ationn2 
poſition defired. And if you take this angle by the running 
ſtaffe in this manner, then doth the graduatozs apex alſo ſhew 
pou the degrees which that angle contapneth on the leyell 
ſide of the ſtaffe . Wut foz your ſappozters, it ts not ma- 
teriall to makoſuch reckoning ofthem as to. be choile abonk 
them : fo2 twoſtickes pulled out of an hedge , knit 
with a point towardes the one ende may ſcrue foz 
the groun wraght, and tt his gacter ty the ons 

ground , | | ende 
thelegge of the ſtaffe thereto, he may then uſe the other, 
his withouthelpe 


to a tree,o2 on the very barrell of the Cannon. Au theſe caſes 
J would hane to man tyed to p2ecepts, but be ready to ſupply 


- 
- 
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Familiar Staffe, 

& pegyef the leg*'” '1 
A.B, pour patt- Uh? 
ner ſee the marke | 
L.by the ſights of 
the legge A, C. # 
there; welt faſt 
pour Stfaffe | af 
that angle C A.B, 
fo: theſame is e-  - 
quall tothe angle : - 
T.A.L., by Eucly, 
lib.z, propol, 15, ©': [FL 
which is the an- ': 1.1 8 


, Note alſo, that mm taking 
the angle in this manner by the running ſtaffe, let the lenell 
mice or gran os par 
POR od ns rye ny cnn 


We on” | l *J? t $1 | wa 
þ » N ” 


Chap, 154 


nat ene eat rt ramen meme ge 


Howlin manner of the faſt oy plaineſt meats, ntlered © 5” 
"=o my Chapter,to take the angle of poſition)to get the my 


exalt 


diſtance, tubes 


Of longitude 


ES 
that ſafely without ſagging, vnto pawr.fe- 


Thevſcof the : 


exalt diſtance of a Caſtle or Fort IOW you; : yea: though the . 
ſame Fort be tuve or three miles off or more, vybereby you: 
knovv hovv to place your maine battel as mere as 


55 wn danger of ſhotfroms the F ort,andalſo in uvhas. 
ſpace you may march to the ſame _ Non" wvill, 


RE 


p2emiles, 

<nteansthihe viece wilitethegeces fhracth penie 
toplace your make a marke foz pour firlt ſfafi-: 
tion, then ſend ſame ſpare bodie a convenient diſtance off, that: 
wate, which pou finde the ground fitteſt, ſo it \be:nat diredie- 
backwards oz fazwards,to ſet you vp another mark ſo2-your 


ſecond ſfation . Which done, pou ſhall with pour farvart 
Naffe after the firſt manner ofthe laſt Chapter; take the an-; 
gle of poſition ſecond ffation,andſomo one pls 


nacle oz other notable marke of the Caſtte oz fate -, thereat 


rump mgmandes tet. the ce RS 
faghtof that legge.,andthere 
fire hun by help cf Crewpi.Thenplace pour ſtaffe.again 
at this ſecond ſtation on his ſuppo2ters,ſo that this fired ſight 
pin be directly ouer the marke of the ſecond ſfation , and the 
centre cnd rected towards the firſt ſtation, which your part 
ucr ſhall ſupport, and lifte vp the otherlegge withall ; puttiig 
ane any wathet aged parole: 


Familiar Staffe.. 3 


erp SEU pn ns a en os 
marke, hole 0; pinacle,direaty even with the tinops/o; tops 'of 
both the running light pins. And then looke what number of 
rep atm rmaagy reo gator Nye 
nee. orig 3p. ebte RE: 


02 


is that 
martie @ pinto 66 


Foe Sw ett (ation 
whete you woulde' 

ace your Canon 
{arr othicrN. 'the: 


ſecond Ration, T.a FP 4 -\ 
markeinthe tower |. 

to bee battered. R,' 
andsS the twoſu 


wn pe 
andard ftaffe pla- 


ced on his "Land 

eers, his ccitre A at 

che firſt then plas 

ced over the marke 
P, his one'legye A 
C directed to the 
ſecond ftation ar K 
his other leg A B 
eo the marke T in 
the aver, TA Cy 
the angle of poſiti- 
on taken at the ſtation P, Admgche diftedcs vale. 
the ſtations P and K,to be fortie perches orpike lengths 
that number fortic I ſeeke in os oeAC, it endeth ar' 
N,there I (et che running Gght N fixed, which atthisſe- 
cond Ration K,I place iuſt oger K,direRing the centre'A 
to P(the anyle of pofitionB AC A A the-run*? 
ning 
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wotke by aquarter of the euen mmber ; that is to ſay. of 
foztie, and then wozke by the ſenen+by it ſelfe , and adds the 
two p:oduces. , as if by ten you found an hundzeth perches, 
you mult take foure hundzeth foz thoſe : and then jenny 
by the odde ſeuen, pou ſhall get ſenentie moze to bee added to 
managers res 9 utes pag butzelh and 


unuſk 2oute to bane tuo tight markes fi 
Geog mes py done, that you 
aſſured tuſtiy to take your lenell, 
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which in diverte partrs of 
fame trothasthe direct nav doth. " Fa my famem: Op- 
poſitorum-| eadem et ratio; if I:ſhall (auiliarip ſhewe == 
pou the difference tt may be compared unto a: cupple of mon 
going together tovardes one place; the one with bis face fop- 

wardes, the other backwardes., the matter is nomoze deffi- 
colt, therefozeniarke it well. Let P andK.bogour two ati 
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your ſtations with ſome wper cheyne oz mo2yce pykies 
accoading to that meaſure place the running ſight of 
of the ſtaffe, which at'P was bireced to K, vis. at L. 
ſight there fired, pou ſhalnow place directly oner + your 
cond ſation, bp reffting it on your dagger o2 ſome ſkicke 
into the ground, andlet pour partner (applying the 
the ſtaffe to his.epe) direc the ſame legge: againe to the 
ffation P by helpe of the ſight pegges, as here pou ſee. 
then pour ſeife ſhall mane tw and fro the running ſight of 
other tegge veiellp{timay place it- ſo [that bytt you may 
the tower T , ſight befaze fired at L;, viz. at O, 

byrio akuiine OL 1: Toconcie then, I Gy, that the 
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istoſap6fÞS by 
engraftment ethos 
ſide of your running Caffe, andthereto ſet the wing fixed, ade 
mitt at H, Zhen chooſe yan a ſtation as farre from the towze 
as pou thinke goed, admit at N, there direct pour ſtaffe a- 
gaunſt the taw2c as befoze, keeping the ſtation N ——_ 
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actly gotten, let him that keepecth the firſt (tation recharri6-on 
one of the legges of the fame andard ſtaffc, # is no matter, 
which(fo: now we be in haſt, wee muſt not be 1w curious in 
p:ccepts)and to the ei of that reckoriing, let him place 'the 
em ; 


galiop 
ctaltxare that either of them lacke their ſtaues'faſt.at the.an« 
gics ofpoſition befaze taken, leaſt they ſhould art with this 
haſte carriage. Now then when they aremet,ifhe.that came 


ſight pin of the ſtandard befoze fired, guiding it ſa 
that his ane ſide cut the centre:of the ſtandard, ertending his 
other ſide croſſe the ſtandards other legge, Loke at that croſ- 
fing what partes pon finde,fo2 the partes on the ſtandard are 
honey ny at ee ne PAINS 
of the running fkaffe,are the diſtance of the t,t 


nag 4p 
the ohie leg A 


B ofthe ftan 
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, reckoned |» 
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running bolte 02 ſight pi beſct; aud therear the centre F,of 
the rmming ſtaffe: A&D —— 
B,and cutiyighicentre: A, (@ doth! 
EI ora 
wer fron the firſt tation. And iy the point O'vf the ſide! E D * 
of the.rumung Taite cut off by the fanvards leg my eee 
IIs he ſecand ſtation, 
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Chap, 27, : 4 if ' 


if on ſtale ewo fortes of the enemies Within viewe; and 

ha 4 al kfow 17 farre they are in ſander, and whether ther 
for an army betweene them Without: 

of of ſhagt 4h fortes. Or to get the length and breadth 

of any.Forte.i far off, thereby ro gather of What receite rhe 

ſamt forte is, Or to get the width of ariner fronting any 

fort, keeping your felfe a farre of Without deanger 0 f, Jhorte. 
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F Int pou hall by the filet, ſenenteenth, nineteenth, 09 Of latituds 


bara diſtances dfthe june foztes 

from pour ſtation the one diſtance inthc'one: 
= Wy ray then 
pitching againe at the ſame ſf:ttian, take with your ſtanderd 
@tafte the angle of poſition between thoſe foztes by the four- 
tertth Chapter, and there weſte- hum faſfe to keepe: thatans 
gle ſure, Laftly place the centre of the'running-Staffe os 
bne of the ſatd fired ſight pinnes, applying alſo one of his ſide 
dbnto tht other ſighte pin, andthe number of that ſide of the 
————————— the di 
Kktmy? betwene the two fqats deſired. » D2 youmnight apply 


the tain? picce 02 any parte of the running Dtaffe betweene 
poets UNITY Wyn 3 orgs 1s 11 
centre it 1s, 

# Ankkemamer may you get the diſtaunce”betweene two 


or CG Es at ne” 
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Stake, 
tre of the running Stafte on the ſight ptn before fired at © 
dare dio one Ro etathoathee Bb PLETE D, 
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If in a fort or haxen on the ſea coaſt or abroad on the planes on 

the ſea banckgs, you ſhall ſee ante ſhips a farre off ſayling to- 
Wardes you, or any armie approching by lande. Howe you 
ſhall altvaies be pronided in ſuch ſpeciallplaces,that in amo- 
ment almoſt and with ſmall bepe, , you ſhall know how farre 
they are from you, and by that meanes ſpeedily mg when 
they ſhall be commen within the randons or (ow; blancke 


of your ſhot , 


| 


pou ſhall appoinct in the ſame hauen 02 fozt two certaine 
yoann tp oro your two ſtations, Their 
exact diſtaunco pot ſhall haue in a reddineſſe gotten 
by the laſt chap, Let one of theſe towers be calledthe firſf ſta 
tion the other the ſecond. Jn this er narneed day r__ 
alwapes pour ftanderd readie placed by 
dppater de ar leggs ireche withb air 
not to be eaſely w2eſted aſide from that 

next the enemy at liverfty, In the ſecond 
erty my at Ly, Jie tower et tem 
Dental en ho RE NEO enemie 


directly ſtill vpon the rrapne toppe of ſoine pzincipall 
ſhippe. oz fozmolt Auncient of the army , andlet a thirdman 
within a little after he ſhall perceane both pour eyes lapde to 
pour inſtruments with a trumpet oz hozne, giue a ſhozt blaſt: 
and tnmedlatly vppon the inſfant of the blaſt, let both af you 
+ 5” 
| and 
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land 02 of ſhips by ſea is expected againſt any fozt oz hauen; or diſtance, 
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h and taken both at one inſtant of the blaſt giuen. Let each of 

« the obſcruers come from their towers and bang their inftru- 

A mentes to mete together as ſpcedily as they can,and clapping 

Y i one vppon another iti ſuch manner , as in the 20, chap. was 

i done, you ſhall there imumediatly deſcry how farre that ſhippe 
02 army was off at the blaſt giuing. 

[6 45ut becauſe it may be leng ere two can come out of the 

"I toppes of towers to meete ; beſides that, becauſe it is harde 

binging ſuch an inlkrumnent downe ftayers, 02 letting it 
downe with a rope fo2 feare of ſagging 02 ſupping of the an- 
gles taken, Lherefo2e to remedie this , let. him that obſer- 
ucth in the firſt towcr,haue a ſpare ruming ſkaffe, beſides the 
ſtanderdſtafie wherewith he obſerueth : Andlet him that gi- 
ucth the blaſt,, bee placedneere about the middeſt betweene 
theſe two ſtation towers. And when the blaſt i ginen let 
him in the ſccond tower that obſerueth with the running ſtaff, 
loke what degree of the graduation on the lercll ſide of his 
ſtaffe, the graduatozs Apex doth ſhew, and repozt it with a 
loude voyce to this middle man : Andlet him repozt it againe 
to the obſeruer in the firſt tower o2 ſtation, who hauing the 
ſavde ſpare running ſtaffe ſhall mmediatly ct it by the ſame 
dearce and minute repo2ted vnto the very ame anglc that the 
running ſafie at the ſecond tower is at, and therewith wozke 
| inallroſpects as befoze enen as though the ther running aff 
; had beene bzought to him, 

4 _ utif any man willobiect, what if there brenot two 
b, towers in the hauen, then I fay it islikelythere is but one 
[* Church, and that it is a-finall matter in ſuch daungerous 
times tomake ſcaffoldes with bo2des on houſen toppcs foz 
ſuch godpurpoles. 

Allo in the verplike ſpedie manner, you may wozke with 
a cople of ſtations readie pitched on the ſea bankes ; withail 
pou nuilt cucr haue regarde to the notes of the 15. chap, 
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Chap- 2 3» 

If an army on the land, or a Namie on the ſea, ſhall be as farre 
off as you may hen making towards your Fort, To know b 'y 
helge of this Familiar (taffe : How faſt their gate is, and in 

' What time they thall accord:ng to = gate, » come wi kin 
reach of your shot. 


T His matter very little difereth frem thelatt chap. Fo; 
your two ſtaurs being readie planted in their towers 02 . 
Nations as there is ſheived. Firl take the diſtance of the ar- 
ay © Hovy.oure ns pncompuſily benbem, 5 FR 
o ſoumdgiuen by the 
be fo2 this purpoſe to towrne vp a mynute glaſſe oz two.,. ſo 
ſone as he hath giuen his blaſt, and tokeep? them rimming. 
Then after a quarter of an howze 02 1 5. mpnutes 92 moze 02 
leſe time as you will, and as the occaſion requireth , pzcpare 
pour ſelues to take the diſtance of that nauy oz army at ano- 
ther ſho:t blaſt giuenin the very ſame maner as befaze, Now 
hauing gotten the diſtance of the ſhippe oz army; this ſeconde 
time: + alſo vp repozt of the middle man how many mymtes 
were paſſed betweene his two blaſtes giuen , you Gene: 
know by the difference of the two diſtrces taken, how 
ey became ee ao oc wal hy were 
02 come on in ſo many 
a acraping (62a raterumay cxlip caſt hols math they 
Gyle in an howze, and conſequently howe many howecs 02 
mpautes it will be, ifholding on their way they app2och pou, 
and in how many mpnutes thep will be within the randome 
2 point blancke-of any great piece , andrather then to be de- 
ceaued leaft the winde 3 [katc of the ſeas ſhould alter , vou 
may make maze trpalls exe thep come neere that, 

But in fead of orute glatles, which as thep ſape., they 
vc at theſca,, I ſhould like better of a clocke 02 watch that 
ſhould turne the hand quite round about the dpall euerp houre 
EO IT OTE ATR GENTeane WUPYs. 
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nuddleman, whoſe charge ſhall further . 


Of motion 
in longit, 
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Chap. 24, 


If tanding on the ſea bancks, you ſee yorr ſhip of war at 
the ſea purſuing another ſhip of the enimy, to knew 
how far by help of this Famulliar Staffe, & how much 
the one getteth of the other in ſayling, whether he be 
like to owertake the enimy, and in what time. 


Of motion THis matter differeth litle from the wozking of the laſt 
both in 16- © Chapter, onely it asketh moze helpe . Fo2 youhadnc&d 
gitude and tg hane at the firſt towze o2 ſtation thzee ſtanderd ſtanes, and 
latitude, foure obſeruc2s, andat the ſecond tower o2 ſtation two run- 
ning ſfaues, and two obſeruo2s all ready pitched and placed, 
as in the two x twenty Chapter was taught, in ſuch ſozt,that 
one paire, that is to ſap, one ſtanderd Dtaffe , and one run- 
ning Staffe doe wholy attend vpon pour ſhip, the other pay2 
vppon the enemies ſhippe, and the odde ſfandard Staffe to at- 
tend them beth, by helpe of two obſcruo2s, to keepe alwayes 
the angle of poſition betweene the two ſhippes,and al of them 
to locke faſt their angles at the inſtante af a blaſt giuen, and 
then by the two and twenty Chapter to get the diſtaunce of e- 
ther ſhippe from pou, and by rhe ne and twenty, and'helpe 
of the angle of poſition, the diſtaunce of either ſhip from other 
at the time of he blaſte, Then after a quirter ofan howre 
o2 certaine minntes compleate, theymult al to wozke agayir 
by warning of a ſecond blaſte, as wellfoz the diſtances ofechs 
ſhippe from you, as of one of themfrom the other, Then 
comparing the differences ofech kinde together,-you haue by | 
the one (that is to ſap) by their ſeuerall diſtances from your 
ſtation in that manber of minntes, as were betwene the two 
blaſtes genen, the certainty of each of their gates, in ſo much 
time by the laſt Chapter, and by the two ſeucrall dilfances of 
ech ſhippe from other at both times, youmay by taking the 
bigger out ofthe leſſer, know how much the one Pens 
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cther gotten 02 lofte of the other, and-acco2ding fothatrate 
of time, caſt how ſoone the one: ſhall-onertake the: other, if 
the wind and ſtate of the ſeas alter not, oz they alter not they? 
courſe . Fo2 which cauſe pou'thall make ſome moze tri- 
alles in the very like morph rm come = 


Chap, ES | adit 
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Your ſelfe oleriedis che toppe of ab bigh ck; or rower, 
rn Y ſea ſide, T o knowe by this Familliar Staffe howe 


e the lenell of the Water 13 under r.Jou, 


]T is moſt common the fexcontte tohane 
fo cliftes. If 2e pou woulde from the top 
Reine ooo ai neonates awd Jew 
wateris, you hall epp ſame marke inthe bottomed thefen 
bancks 02 nert clifte.,cuen with the Water the nea- 
Ri Und Lowry corner In: 
anco2 
ſt; - ihr <g eters ie i 


| 
tr yea ens dyes reg Parry ton rg 
toppe,-ſce then if you can diſcenv co ſome lower part ofthe 
rocke fo2 aſecond ſtation , 02 any. wap-by any rule in this: 
boake,helpe your felfe to the diſtaunce of the ſhippe from your 
ſtation on the hill toppe.. . Which hav, take-your ſtanderd. 
ſfaife, and let him at a true ſquare angle byhelpe of your run- 
ning Staffe ; there locke 02 w2eſte him faſte that he fart not 


fromhisſhuare, apes. ny whe een oo 
leuell o2 parallell to the hozrizon, the 
by a phumme line, his centre oner your ſtation. Yo =_ 
derdſo placed, then your partner and pou directing the leuell 
tegge towards tye ſhippe o2 marke :- pou ſhall between you 
moue the running ſighte pines of both legges toandfro i! 
A GEE IEI OIL m_— 
a” x —_ endo 


vie roc- Of profun- 
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_ tanderdthe very 
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thelieth at ancoz, there weelte the ſight pinnes faſt, Then 
ſette the centre of the running Staffe on the ſight pin. of the 
lenell icgge,virecing his one ſide to the midule 02 centre of the . 
other ſight pin, his other ſide euen with the centre of the ſtan- 
derd, There locke the running Staffe faſt at that angle,and 
marke what mumnber of the running Stafle is there cut off by 
the centre of the ſighte pin, -. F692 if that be equall to the Ui- 
ſaunce of the ſhippe o2 marke befoze gotten, then doth that 
ſighte pine ſhew-your deſire, if otherwiſe then moue the 
ruming Staffe faſt-lockt at the ſaid angle to and fro, the cen 
tre of the ſkanderde by helpe of the ſighte pinne whercan hee 
ridcth, vntill there be cutte off in the (aide ſide of the runninge 
Stafte, the exacte diſtaunce of the ſaid ſhippe 02 marke befcze 
found, And then ſhal the pointe of cutting ſhewe you an the 
= height of pour ele aboue the leucll of the was 


This matter would have an example. Admitte firff an 
the clite A,whoſe depth tothe lenell of the watcr is A B,that 
you finde the dilfaunce from paur cic on the to ee ihe city, 
ches, viz. £C, andhaumg ſette yp your ſfanderd Staffe, viz. 

O V Lfaftelockte to his ſquare angle, his one legge viz, 1V, 
perpendiculer, his other vis, O V leaell, his centre. ouer the 
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ſation, viz, A asbefoze is faite, ther by his ſighte 
pies to fuch two places, viz tol aid ©, that by your 
pou firde the ſhippe directly in one line by them both, vis. mn 
the lme ! O C, andthat the lighte pure in the perpendiculer 
lenge , vt. I doe ſhewe 1 60,partes, the other the lenell log 
thee hund2eth partes. Now take your running Staffe. and 
fette the centre thereof on the ſighte pine O, and tirece his 
owne ſide vnto 1, and his lideeuen with the centre V of 
the ſfanderd, and there lockehim fall at that angle. Andif 
now you finde on the running Staffe betweene O and | the 
tuft munber of the diſtaunce 1 C, viz one hundzeth twentye, 
then doth 1 V ſhew the exacte number of perches'of 1'B deſi 
* red; But in verydeede pou ſhall finde betweene I and O, 
th2ee hundecth firteene ; o2 thereabouts, which is. moze then 
one hundzeth twenty , DTherefoze youthall mone the ſight 
pin O, together with the running Staffe inwards towards 
V, vntill fxch time as pou finde but tuſte one hundzeth and 
twenty betweene Land O, and then ſhall you have but thirty 
eight tt betweene I and V, your defire. Foz thereby J con- 
clude that the depth from 1to B is thy:ty epghtperches, -. 

| This Chapter ſeemeth moze paincfull at the firſt ſhewe, 
thenit wil be when it'ts rightly wnderſtoode, and that you 
hane made experience thereof by an 92 two the beſt 
is, tt is needefull to bee doe but- once foz al, in anpe one 
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Chap. 26, 


If a Gunner keepe « block houſe, cr hauea piece or two 4 
- Ordinance planted on the toppe of ſom 


e very hig 


 clifte by theſea ide, How by this Familliar Staffe 
he him ſelfe without any helpe at all, ſh.ll moſt eaſily 
and ſpeedily in a moment get the diſtawce of any ſhip 


at he ſea, making towards him or paſſing along , and 
| | that 
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that moſt exatle,for ſo far a5 the random of any great 
picce will extend, 


Of longi 
tude ">" ']* Ruely this Chapter on ſuch cliftes and places on the ſca 


ſtance fro — Colte,whichare very high aboue the water(as many ſuch 
an high, there are) is the moſt neceſſaric and ready foz a gunne of all 
the reſt. But if it be not high aboue the ſea, it is leaſt wozth: 

And the higher,ſo much it is the better fo2 this purpoſe , and 
alſo fo2 the Gunner.,as it ſhould ſeeme vnto me by Tartaglia 
who ſaith in his firſt booke, ſecond Colloquy, that a peece ct- 
ther mounted o2 embaled from the leuel of the Bo2tzon ſhoo- 
teth with moze fozce and further,then it wil,being ſhot leuell, 
Zhe chicfe ſubſtance of our p2actiſe i this, conſiſteth in the 
exact finding of the lenell of the water vnder pour ſfation on 
the clifte toppe : Fo2 which cauſe J pzonnſed the laſt Chap- 
ter. Whereas others haue left it very abſurdly to be done 
with a line and plumumnet of lead let down from the clift toppe: * 
as though cuery clift oz any clift almoſt would admit ſuch pal- 
Well, to the purpoſe, In ſuch a ſet place yon ſhall haue 
alwaies your {fation ready pzepared, Loith the depth of the 
{cuell of the water knowne by helpe of the laſt Chapter: and 
there your ſtandardfetled at his ſquare angle , and alwaics 
ready pitched in maner of the laſt Chapter, on ſome ſuch reſf 
that he may ſpeedely be turned which wap ſoeuer any ſhippe 
conmeth, keeping him ſ(cife ſtill plumbe and lenell, the ſight 
pinne of the perpendiculer ſide, fired faſt with his ſcxue at the 
enen part, anſwering the hight of your tation aboue the 
; water, pour {atte thug alwates ſet in a readineſſe, 
bo your wozke ts done tt manner ere you beginne, No? fo ſoone 
Y as you eſpye any ſhippe making neare to ponr coſe, direct 
Þ the extreame of the leuell legge of the ſtandard to the ſhippe, 
4; and clap on the centre of pour rimming \kaffe,, to ride on the 
'h | fircd ſight pnne of the hanging legge,, and there lifting vp 02 
| WW”, downe the one ſide of the running ſkaffe cloſe by the ſaid leuell 
7 | lenge 
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Of altitude 


LL and diſtice 
; thing qtaltirude 
pou ſhall doe,get the ate fi f{1ding,viz.N,vnt : 
the point 5 lenell with port vie, vndcr the baſe of the 
low 3d \ YA a MRz Yd as _ 4d v4 11, Ter, - 
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e diff ance by dif then 
appr | 
hurt vsfo3 the altituve. "erm ating wa 


| pou ſhall reckon nt heDI I ror fabping 
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Fheing at the 6h yorrwould caft ancoy as neer _ ire 
or harbour, as you might be free from reach of their 


ſhot, 
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| foot; how by this Familiar Stafſtyon ſhall exaZHie ge 


' the diſtance thereof of the th/anite of unte' orher ft 
from your ſhip being both hetiv at once wvppon "the 


wilde ſea. 


bis is the moſt curious matter which we had to deale 
withall,and as fleightty dealt in by other waiters, whoſe = 
whale deuice hetherto; hath beene tolake from the top of the 
ſhip wherein they are,vnto the bottome of the other ſhip,per- = 
Hewes Fe ey pantie Ka Wh or 
ſhewed, Fo2 
their ſhip, in ſtead of the knowen height of the clift in that 26 
Chapter. And to make the matter ſeeme of moze account, 
a hoſt a ir le medic evene t | 
as who ſaith that theſquare angle, which they imagine 
not tnallrcſpeds a ſecond 
thep2 hand, Let me popvr yo ric ot rm to 
deale with,and J will neucr aſke por but one ſach ſtation, fo2 
pens Den 
tothen 
a9 inmanerablurd, 


- cotint,cucn'on plaineground 

ofthe ſhipan the toater they halt figrepiis tt offers 
taking of theangle euen toralliter errare, Foz which cauſes 
I cannot content mp ſeife'to this matter ſo fleightlie, 
thinke it to ame parpoſe fo be done in ante ſhip, but 
helpe of two ſhippes,o2 in a calme one ſhip and help 
CC CN NI GOA 
gether with a ſtrong rope oz cable, and let ſailers ard ſternes 
men, keep the ſhip with ſide winds, and labouring the ruthers. 
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inthe one,andthe runuing aſia inthe other,brepincediwith 

twoobfſernozs to each ſtatle; to take:the angie of poſitian; af 

ter the ſecond manner of the fourcteenth-Chaptcr; betweeno 

the ſayde fote and his fellow obſernozs; im the other hip fo- 

denlpy at a blaſt ginen,as was done in the 22 Chapter, 'there 

Paley 07 or me 29 .andbaſting ap = 
them together, they ſhalldeſcrie the tiftance 


ſhips to 

eter rhe eres Mhedarns 
done,o2 without haling the ſhippes together-by vepozting the 
angle taken one to another,andhelpofa ſpare rmming ſtaffe, 
as in the end of the ſaid 22.Chapter wſhewed.. Foz the length 
of the caþteandbath ſhips knowen, ,peideth the diſtance bes 
tweene your twa ffations, 7 (12,499) 30 17 44 44229 
Andfo2 the noze ſpeedy and ſure taking-ofthaſeangies,liet 
each paire ofgbſeruq2s hang a verie white cloth; under the 
centre of theirinſtiionents; Jnthis figure Hand Gare the 
two ſhips linked together with acable rape,and * is a ſhip at 
ſea,whoſeaiftancetheyſrke; 1) 1d oo hog th 1 
| Nete that if aman be ſoltxaight deinerr, that hehathno 
helpe but ane bare ſhip, then lct him doe it_in the verie lyke 
nn bac Ha antes 


hg 


ETD 
tapne thenfrom the top.of the maſt, Ahdif ante man woulde 
doc.it fromthe maſt, then let him-tako the. angle dounets the 
bottome of the ſhip with a ſea.Aſtroiabe,andaſter ſethis run 
ane, cntthr perſnety cm aſh um WBLWY 
angle, andthen-perfapne tt-itmamer wntbqi- 
wry ets eerf9* Wy 9} o! 2th} 3 n 2 
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toe guar oth efthertling abtalibng of Gagnon by 
helpe of thoſe moucable marks carriod from place to place-oy 


thoſe poles, vntill you come.to pour waies end :\and 


then the teucttatthe-end 
at the beginning: 4f vnegquall, the viffe 
rence ſheweth the Uikerence _—_— o; ſinking _—_ 
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UG <9 AT ITE $3 ia Chap; 37: gt COON OCTIEST 00] 
How by helpe of thit familiar Staffe, you ſhall carrie a mine 
vrder the ground, and ſett barrells of gunpawader diretthe 
wnder any tore or thiefe place of any caſt le or forte, 
"I Bis isnorare matter neither harde to perfozme . Firſt 
gette the cracte diſtaunce to the ſame towze from the place 
where pou meane to begin your mine, by the fifteenth, ſeucn- 
teenth, oz twenty Chapter, When ſincke your felfe into the 
ground at the mouth ofthe mine,as much under as you think 
meete, ad there by two plumlines from aboue pitched dire- 
ly vppon the middle of the towre , ſette the leueil fide of 
pour running Staffe vnder grouid directly vppon the towze, 


- by which direction you ſhall carp your mine ſtreight, till you 


come almoſt there. And if pou be hindzed that pou. cannot 
digge ſtreight in any place, by meanes of ſome rocke make a 
ſquare, retourne by direction of your Staffe; till you are paſt 
the ſame rocke., and you mult of neceſſitywhen pou come al- 


way, andftill bzing pour ſeife to your direct. way againe, to 
the end to ſkap the fo2ce of the powder fo; iſſuing diredy backe 
out ofthe ouen oz caue'cloſed vp, thereby hindzing'his cx- 
ploite . So keeping your note bwke certainly of your goings 
afide out of the direct way, pou may by the like ſquare angles 
retourne againe tuſt as much vnto the ſame, and then p2oceed 
tow o2 deep,in manner of the laſt Chapter, you ſhalat the laſt 
both knowe when pon are: gone ſofar as the diſtance firſf 


taken aboue ground amounted to: and alſo how deepe o2 ſhal- 
tow pou are from the bottome of the tore to be blowen vp, | 


ay ; \Chap, COISLE i | 
How a Captaine may bord: familiar ftaffe, ſets in platte or 
m.1ppe any pronince of the enemies conutrey, 
'] His matter is all ready handled of many watters to be don 
by the circle, quadzante, 02 croſſe Staffe, but ms.” 


molt there, make two o2 thzge ſquare retounes out ofthe 


ſhallnot bee idle the whiles. 
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fey yep may ona bar 
fraues, in ſach manner as irfthe cndc of the thirve o2 fourth 
Chapter J noted, thereby to hane them both of a moze con- 
uemient tractable quantity, ,A{ | 
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ard fro, which bolts ſhall 
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to the ſirt point, wider the jello; pointe blancke, mall ref- 
pects to be in the ſix! Chapter is ſhcwed, ſawing that 
now the x ſide D G F mult be turned vpwards, which 
4, there was turned downwards, and the angle * D E ſette-at 
's the angle of fozfy fiue degrees , which there was fet at the 
4 ſquare angle; wet ELLE 
fir | Det Evoniite; pau may ſette the pointes of mon 
F ing, beyond the ſke potnt,as far as the length of the five D E 


Tonchiag the proportion andthertimber fic. 
for this Staffe, wort Lge: 


] Thovght it not amiſi vfſetd rote, that making your Jiffriv- 


Lhe onechanell fo2 the 

halfcinche ae, the other fo2 

to:fipto andfee ty: ofone 
chcekes-enctoſing eſe 


Now fo2 him that 
be made of fitie rute piers, 


of yp hight 
p - wood, ko the end be'rigt '!uier heany, 
F, | | a Captatne \t map be faſhioned, out 'Harpe 

| the tointe{fiot nuch vnlike the unnber of a1 


Fa tharStaffe. 
wt yo. orb 17 19H of apts 
leading Dfaffe. 


O2 if 2nte mm will beftowe ſomewhat tefle colt, then let 
each log bee made but of th2ee rule peces , and have but one 
chamnel,the two out ſides of peare of cea- 
der as befaze. \Sut then he maſt hane ſame.foxccaſ, that the 
boltes foz hts running fight pina,znd the balt that leadeth the 
graduato2s apex to atdfro, may ul runne and wozke they? 

wils GC — CINE 25; 

each leg be made but of nepeece, keeping the fozmer bzeadth 
and thicknefe.,ond let the channell 03 chawvels bee cut out of 
the whole wade, but then make bim not aver lang, lcaft hee 
on OA SIT rg on ans nr oe my 
ſtronger he isfrom ſagging, wdthe lurer 
ade eoy oy ey retry je 
eight fguare,o2 rounded, fo2 the moze pleaſant handling, 

To conclude —— 
giires,that map notbewell conceiued o2 gathered 
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ane ſmall requeſt.” Jlhall cafily bee beard of about math 
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. Tooting Marine cauſes. 


A ongitrmny thaitwke view ofmy Familiar Staff 
the Court, the rightnoble and wopſhiplull Knight, Sir 
George Carew, England, and chicſe 
Captaine of the Jle of Wighr,twke no notice of his ne- 
ceſſarie parts,and requited pe inſtantly to apply him as well | 

bo the te of th fn 0s Abuvvon i the lire thich comargtt 
pada @n Ae cancluſt-- 
Oy 3 ons 


02 Starre, "Nome ategas: as ti 
Dtaffc,andreſbthefaine fone, mn 
- tie,and then open the legs logs fvour fff, till (wt your ei 
: lo reſted onthe ſame other ete cloſed)pon ſhy 
| the'one leg 07his light piv,the bzim 02 parting ef theſea from 
the element : by the otter leg, the Þimne, Bone, o2 Statre 
: rt by ea rar mayby 
 athi tutors Aperjulthe fotart pleaſare; 
».' Zhen fo: taking the diſtance df tio Dtarres 
Which as/J cake it,is aſecondmatter 'vſed at fea, You canngh 
poſibly(as'J gather)do it better by theCroſſe ſtaffeit ſelf, thi 
- gation 1 nur op rpan rare ear 
the fourteenth C hapter befoze.” - IU) IL YOGI On 
| Jconide all heweyon means, by aplyag te 


e vitro by ſinking ſth 
on Sr ht no 
brit theſe ings; with un 


firming that the in 
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myltaffe no longer, then their commot Croſſe ſfanes are, J 
fee no caule,but it ts,asreauie,. and my be. handled with as 
much factlitie as their Croſle ſtaffe, Avif vet there remaine 


aniohoule a2 facts J\makenodouhs but yppou aduextile- 


zments thereof to ſupplic it, 
Foxevellmpy Familliar Staffe taffe,commcrid1 tay bet 
ernjie 


acquaintance Richard Stock\vel,Cumer of the 
i/thormeetehim,tcll himthouart paquidrd to ſatiffie him of al 
cur £xnurimication hadat Greze; ths laſt Staminer, and let 
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